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,53) bverfmem enfs.
Inside l‘ut.'e, each insertion -

3
Buclk Page. ench insertion - - %
{About eight words to a line.)

bugravings may head advertisements at the same rate
per line, by meaxm‘w'cnt as fhe letter press. Adver-
£8 must be v t publication office a8 eas¥y

as 'I'hm'eday morning to appear in neoct 58ue.

cents a line.
.00 a line.

INJECTOR

FOR BOILER FEEDING.
®perated by one handle.
WILL LIFT HOT WATER.
POSITIVE ACTION GUARANTEED UNDER
ALL CONDITIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR.
OFFICES AND WAREROOMS:

Phllada. 12th & Thompson | New York, |4 Liberty St.
Street. Denver, Col., 438 Hluke

Boston, 61 Oliver St. Stree '
San Fram:lsco, Cal.,2 Califor- sta, Ga., 1026 Fen- *
nia Street. k Street.

'HW.JOHNS

BSRESYDS
ROOFINC..

For. Factories, Foundries, Warehouses, Raiload Build-
ings, Bridges, Car Roots, Steamboat Decks, &e., con-
sists ot strong canvas, combined with an Asiestos
coated felt, and a Manila lining, water-prooted and con-

ressed Into a compact, flexible sheet resembling ; i

eather. It is supplied ready for use in rolls containing i
200 squarefeet, packedin cases suitable for shipment to
all parts ot the world. It is adapted for steep and tht |

roofs in all climates, costs only about half as mnch as
tin, and can be readily applied by any one.

Asbestos RRoof Coating and Cement for Pre-
serving and Rebairing Roofs.
A=BE=T0x BUILDING FELT.

This Felt is compused entirely of Asbestos, and 1s
strictly fire-proof. }or use under tloors, shmg]eq,_
eather-poards, &c. p

Asbestos Boiler Covermgs

Asbestos Locomotive Laggin
Asbestas and Hmr anen Felt.
Asbestos Lining Felt.

ASBESTOS PISTON-ROD PACKING. |
ASBESTOS WICK PACKING. I
Asbestos Mill-Board and Sheathing.

Asbestos Gaskets, Rings and Washers, Asbestos and |
Rubber Tape and Cloth, Asbestos Cloths, Cord T'wine,
Yarn, Asbestos Plastic Stove-Lmlng, Concrete Oatmg,
Gasket and Retort Cements, Fire-proof Paints, &c

DESCRIPTIVE PRICE LISTS AND SAMPLES SENT FREE.

H.W.JOHNS M'F'G CO,,

Sole Manufacturers, 89 Maiden Lane, New Yor k.
173 Randolph St., Chicago. 170 N.4th St. Philadelphia.

Bllhter House. London.

BOULIER’S UNIVERSAL PYROMETER. :
—Full description of the apnaratus,illustrated with 3
engravmgs showing details and mode of application.
Contained; in SCIENTIFIC AMERICAN SUPPLEMEN'T,
No. 445. Price 10 cents. To be had at this office and
from all newsdeaiers.

..... PR E s SE s Send for CATALOGUE

BIDE BOOMER & B()sLHEll’I‘ Y.

PRESS CO., SYRACUSE, N.

HOW TO LAY A PRAIN.—A PAPER

‘by J. M. Allen, treating of the practical and thorough

execution of the work of drain lines. Contained in

SCIENTIFIC AMERICAN SUPPLEMEN'T, N0.44 5. Price

}i(] c?nts To be had at this office and from all news-
ealera.

Steam Engines.

Horizontal and Vertical.

Itufler’s Automatic Vacu-
um Pminp. Powder, Slate,
aud Flint Mill Mnchmely,
Turbine Warer Whee Be

M’F'Q CO., YORK, PA,, U.

PAT ENTS.

MESSRS. MUNN & CO.. in connection with the pub-
lication of tne SCIENTIFIC AMERICAN, continue to ex-:
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty years
experience, and now have unequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
Onited States, Canada, and Foreign Countries. Messrs.
Munn & Co. alsoattend iz jhe preparation of Caveats,
Copyrights for Books, 1. . Reissues, Assigoments,
2and Reports on Infringements of Patents. All business
intrusted to them is done with special care 4nd prompt-
ness, On very reasonakle terms, l

A pamphlet sent free of charge, on application, con-
taining tull information about Patents and how to pro-
cure them; directions concerning T.abels, Copyrights,
Designs, Patents, Appeals. Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-.

tents, ete. l
We also send. free of charge, a Synopsis of Foreign |
Patent Laws, showing the cost a1 d method of secunng
patents in all the principal countries of the warld.
MUNN & CO., Solicitors of Patents,
’ 361 Broadway, New York.
BRANCH OFFICE.—Corner of F and Tth Streels
Waehingtlon, D. C.

“YoRK

! SUPPLEMENT, N0. 45

LT

Fiher,

The Best in the World.

‘We make the Best Packing that can be made regardless
of cost. Users will sustain us by calling for the *JEN-"
KINS STANDARD PACKING.”

Our “ Trade Mark 7 is stamped on every sheet. None '
genuineunless so stamped. {® Send for Price List ** B.”

JENKINS BROS.,
71 John Street, N, Y 79 Kilby Street, Boston,

THE PAYNE AUTOMATIC ENGINE

Givesmore power fromsame amount

made, Bng ¥ d ol Al
wngines warrnniod.

power, Bovd for "n'ﬂ,e:‘! und eglalosoe A
PAYNE d::.

n.
P. 0. Box 12017, Elmira. N. Y.
OrourGeneml Ss.les Ofﬂce. 83 Liberty St. &149 B’'way,N. Y

A NE\V \VATER BELL.—D —DESCRIP
tion ot a newmethod of pr oducinvaa. transparent bell
with the wuter issuing from a nozzle. Illustrated with
one engraving. Conmmed in SCIENTIFIC AMERICAN |
. Price 10 cents. T'o be had at
thls office and from a]l newsdealers

BT CfIbL INOre power

=

Providence, . L (I’ ark 8t.), Sixminutes’ walk Westfmmsnnan
Original and Only Builder of the

"HARRIS-CORLISS ENCINE,

WithHarris Pat. Improvements, from 10 to 1,000 H. P. :

Send for copy Englineer’s and Steam User’s
Manual. By J. w.Hlll, M.E. Price 81.25.

BICHROMATE OF POTASH PILES.—
Description of a new arrangement of Grenec’s bichro-
mate of potash pile, making it an apparatus of great
constancy and convenience. 1llustrated with three flg-
ures. Contained in SCIENTIFTC AMERICAN SUPPLE-
. MENT, No. 453. Price 10 cents. T'o be had at this oftice
and from all newsdealers .

WORK SHOPS

WITHOUT STEAM POWER
BY USING @UTFITS OF

arnes’ Patent Foot Powar
machlnerv can conpnte witl sluedn) ge
power. Sold on trial, Mot Nnd
woodworkers somid Tor prives. [f
trated catalogue irce.

W, F. & Jno. Barnes Co.,
Roclsford, I1l.
Address No.19%9 Mam sc.

ROOFINC.

Applied by ordinary workmen

For steep or flat roofs.
at one-third the cost of tin.
Agents wanted. 1. NEW, 32 John Street, New York

CAPBARATIS FOR ELECTRICAL \[EAE!

areineots. —1UAstrations and.af
uppataius for m

ntion of Ty vurfoud
- elecrrieity Thet

E u'{l
il i Al v
fakt rsbfony eurrenta; Zemcer's differceotiial jhoto- |
m Yun Heeus stlenoid; apparatuy for demone
5L Jr tha ’p“ ciple o€ tie Grame ma "uv' ¥an
Ily elberghe’s toermometrograpn; ¥Yon B

f1; mtyl Harlacaer's n.prm n.tln for st
Ikustrated with s

SCTIENIITC AW
2 il nenita. T hie 1A &t this o

N Nas
(=38 ang ‘rom i mews-

ﬁBTICF to Users uf. -Sté;1m anp.s_.

‘We have received followmg letter in

regard to one of our No. 5 “L” (§16)
Steam Jet Pumps elevamngl;o mch pipe
of water m ore 1) rm 50 feet high:

.

I’ANSFE, MICH., Feb. 24, 1883.
il “ VA~ DUZEN & TIFT, Cincinnati, @.:

“ Money could not buythe Jet of us
unless another could be had, Iwould
not give your No. 5 “ L ”” for a $700 pump,
equal distance to raise.

Pumps. Prices $7 to $7. '
er hour. State for what
tal.gue of *“Pumps.’’
- T1FT, Cincinnati, O.

Capacities.1 to 20,000 gallons
purpose wanted and Send for
DUZEN &

The simple construction of this Ham-
mer, with is steel-arms, and elastic
blow, makes it the most efficient and
powerful tool of 1ts class Send for ;

cireulars and T i
BEAUD p 8U NNINGHA M,
"0 leby St., Bostons Mass.

Beaudry’s
Upright
Powsp .
Haiz.mer.

PIPE COVERING,!

Fireproafl Non-conducting Coverings for Btunm 1Pipes,

Bolers, and il hot sutfaces, Mede inoses 1% threg
fret ]cmf: Fasy Lo apply.  Awbestes Saterigli—
il honrdd Packing. ned Cement.

CHALMERFSRRNGE S0 o,

THECOPYING PAD.—HOW TO MAKE
?:3(3» lzow to use; with an engraving. Practical directions
b5

prevare the gelatine pad, ond alsc the anilioe in

M Lhe G Ai0E AT iHdl) hiaw tr Y L writh
‘a4ier to the mad; how to tuke off co ipies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
43 Price 10 cents. }or sale at this effice and by all
newsdealels in all pdrts of the conntry

PROSPEB'RNG MINERAL LANDS A SPEGIALTY.

CYLIMBRICAL sns'v:‘non:. OR CURES OBTAINED THE WHOLE
o;sTﬁNcEBORE ARTESIAN WELLS
BORED ROUND ARD STRAVGHT
ADMITTING & LARGCER PUMP &
CASING IN PROPORTION To
iZE OF HOLE THAN BY ANY
OTHER PROCELS. ESTIMATES
GIVEN ANDCONTRAC TS MAGE BY

#PENNSYLVANIA
DIAMOND DRILL CO.

BOX 423 POTTSVILLE PA.

MANE TRS,OF BIAMOND DRILLS
FOR ALL KiNDE OF

—ROCK BORING. —

of fuel and water than any engine

ated ,
1 wizes und ah’es 3o B horse

Circulars and samples free. .

. ; * N. A. Litchfield, Supt. Mich.Slate Co.’" }
We makeTen Sizes of these

Address JOHN A. ROEBLING’S SONS Manufaccur-
ers, Trenton, N. J., or 117 Liberty Street, New York

Wheels and Rope for conveying power long dlstances
Send for circular.

STEAM FNGINE.

—THE CADET EN

ief Fnyinecr, U.

Ergineer, U, S. Navy; cuts, etc. 8vo, cloth, §2.25. Ad-:
dreva M1™ N & Co SGiBloadwa.y N.Y. City. !
Send for our speclal book catalogue, to be had on ap-

plication.

Tl Wun LN Bawyers and
SA“S L L ST 1 s}l“ s
sl adidr ! B Bouok
| uf =AW @ iTat ta n N R- A
AL 3AS ‘leating  and  cewpering o
with wonderinl eteet upen improving t,hl‘ll'

-mt‘ L( u;z'l'leqz, cuabling us 10 reduce

l-}lll'l-,R.-iUh, SMTITH & €O, (Lid.,
Benver Falls, P

o
ne

S S

i

Pony or Panel Plan-
or. _FoT generul uee
in Door Stopy, Rox
and Furnltiars Muan-
ufactoriss. Mor p].ﬂl—
ing Dour Panel
Cigar Box Staff, u.nd
Furniture work, it
bug no egual,

e use the Ellis
T'atent. thoee  part
Journal Box oand o
qelid forged stoeel
hesd, Lwo pressurs
bars, Hus strong
feed. Wil plane from
1.5 to 6 Inek Lkick.
Weipht, 14007, The
lowest priced fira-
clasa planer in phe
& i H\IA.N(‘l W ‘J]]ummpnrl, Fu.

anarked, Bowe

— J -
0 ST, ABOVE PHILADELPHIA,

PETROLEUM AS FUEL IN LOCOMO-
tive Engines. A paperby Thomas Urquhart.—Howloco-
motives are arranged for burning petroleum. Thesbray
, Injecter. Stor: %fe of petroleum. Experiniental engines
and tenders. esults ¢f comparative trials. Contained
in SCIENTIFIC.AMERICAN SUPPLICMENT NO. 455, Price
1(] cents To be had at thlb otﬁce and all newsdealers,

RON BLOWER,

RACE,

|
23

= OSI’I’IVE BLAST.

IRON REVOLVERS, PERFECTLY BALANGED,

Has Fower Parts than any other Blower.

P.H. & F. M. ROOTS, Manufacturers,
CONNERBSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22Cortland 8t.,8DeySt.,

COOKE & CO., Sellin, Agts., 32Cortland’ Street,
TAS. BEGGB & 0O., Helling Agts. 9 Dey Street,

NEW YORXK.
‘%END FOR PRICED CATALOGUE.

COMBINING WEIGHTS, VOLUMES,
and Specific Gravities of Elements and Compounds. Ab-
stract of a paper by William Farmer. Contamed in ScI-
ENTIFIC AMERICAN SUPPLEMENT No. 453.

WDtS

iTHE HARDEN STAR HAND GRENADE

Puts Dut Fire Instantly.
See editorial noticeinSCIENTIFIC AMERI-
CAN of November 22d, 1884.

Send for circulars. Address

Harden Hand Grenade Fire Exhngmsher Co.,

205 Wabash Ave., Chica
10 Oliver Bt Boston
84 West B'roa.dwa y, New York

THE RAILWAY BUILDER. A HAND-
i book for Estimating the Probable cost of American
%Raﬂway Construction and Equipment. By William J.
: Nicolls, Civil Kngineer. Illustrated. In one volume,
. full bound, pocket-bookform. Price $2. Thig is an m-
valuable book forrailroad men. Address MUNN &C

361 Broadway, New York.
ERICSSON’S
NEW CALORIC
PUMPING ENGINE,

FOR
Pwellings & Conntry Seats
Simplest! Cheapest! Eco-
nomical ! Absolutely Safe!
Delamater Irom Works,
C. H. Delamater & Co.,
Proprietors,
16 Cortlnndt Street,
j w York, U. S, A,,

And 40 Dearborn St.
Clncn.go, IIL.

"AERTAL NAVIGATION. — DESCRIT-
H ‘011 _:Jf_x\lrili"wr- Her

m & Krehs! new clectric bulloon,

1t of Lhez recent trind trips made therewith
5 Contained iz HSMENTIFLIC

'\'Mm(A\ SrelneneNT. No, 45, Price 20 eents,

i bz had ot this ofice and from all newsdealera,

BOOKWALTER ENGINE.

Compact, Substantial. Econom-
ical, and easily managed; guar-
anteed to work well and giv
full power claimed. Engine and
Boiler complete, including Gov-
ernor rPump, etc., at the low
price

il HORSE POWER

$240 00
zso 00

g2~ Put on cars at, Spring: eld. 0
JAMES TLEFFEL & CO.,
Springfleid. Omo,
ar 110 Liberty St., New York.

' © 1885 SCIENTIFIC AMERICAN, INC

gineer; or Steam for the Student. By JeHN H.IA@XNG, | ~
Chi . Navy, and R. H. BUEL, As:nstant .

WILLIAMBRRORT

Price 10
To be had at this office and from all newsdealers, -

FIRE EXTINGUISHER

To

. SPEAKING TELEPHONES.

"l HE AMERICAN BELL TELEPHONE COMPANY,

' W.H.FouBEs, W.R.DRivER, THro.N.VaIL,
i President. Treasurer. Gen. Manager.

Alexander Graham Hell’s patent of March 7, 1876,
owned by this company, covers every form of apparatus,
. including Microphones or Carbon Telephones, in which
' the voice of the speaker causes electric unduations
: corresponding to the words spoken, and which articuia-
| tions produce similar articulate sounds_at the receiver.
The Commissionerof PatentsandtheU. 8. Circuit Ceurt
! have decided this to be the true meaning of his claim;
: the validity ef the patent has been sustained in the Cir-
* cuit on final hearingin a contested case,and many in-
| junctions and final decrees have beenobtainedon them.
This company also owns _and controls all the other
| telephonic inventions of Bell, Edison, Berliner, Gray,
Blake. Phelps, Watson. and others.
rDescrlptlve catalogues forwarded on application.!
Telephones for P’rivate Line, Club, and Social systems
can he grocured directly or throngh the authorized
i agents of tne company.
| Alltelepno-ea obtained except feom this company, or

its Tutliorized licensees. are infringements, and the
makers. sellers. and users will be proceeded against
Information furnished upon apvlication.
Address all communications to the
AMERICAN BELL TELEPHONE COMPANY,
95 iMiMc \tl eet.. Bosum, Mass.

PRACTICAL e[}C(‘I‘}ii.
MN DUZEN'S PAT. LOOSE PULLEY OILER.

Thousands in satisfactory every~
day use. Entire reliability and con-
stancy demonstratedin a two years’
test by (would be) Eastern skeptics.
1 Economyshown byreasonabie prices
and pertect performa.nce Send for
our ‘ Catalogue No. 552"

VAN DUzEN & TIFT, Cincinnati, O

; — - R ]
WATER- P()“ h R WITH l'll(iH PRES-
sures, and Wroagit lren Waler Pipe.. & puper by '[1'
8 [ L 'The prt)t]lvm 01 utilizing small -
hipgl: hewds, The huruy —gurdy w (’t‘
ton wheels, Meth of
~. Texes Cregk
wmtiined in
flﬁ‘l unil

Trom: dl' n(‘\'\ s

OL‘WH
BICYCIES

(atasdues
fent Frea,

POPE
G--CO

; &TRIGYCLES BP.EE%‘Q':
Branely Hoasos: {0 SO o Yotk

The Sciemific American.

THE MOST POPULAR S
IN THE WORE

TIFIC PAPER

IPublished Weckly, #8.20 a Year; 81.60 Six Montha.

Thisunrivaled periodical, now in its forty=tir'st year,
continues to maintain itshigh reputation for excellence,
and enjoys thelargest circulation ever attained by any
scientific publicatton.

Every number contains sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popu'ar
style & descriptive record of the most novel, interesting,
and impoertard. advancesin-Botenoce,:Atts, end Manadaos.
tures. It showsthe progress 01 tue world in respect to
New Discoveries and Improvements, embracing Maehin-
ery, Mechantcal Works, Engineering in all branches,
Chemistry, Metallurgy, Electricity, Light. I1eat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, ete. Itabounds with freshand interesting subjects
for discussion, thought, or experiment; furnishes hun-
dreds of useful suggestions for business. It promotes
Industry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should bave a place in
every Dwelling, Shop, Office, School, or Liibrary. Work-
men, Foremen, Engineers. Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every walk
and profession in life, will derive benefit from a regular
reading of THIm SCIENTIFIC AMERICAN.

Terms for tbe United States and Canada, $320a year;
$1.60 six months. Speclmen copies free. Remit by
i Postal Order or Check.

MUNN & CO., Publishers,
361 Broadway, New York.

T X =
. age .

Scientific American Supplement.

THE SCIENTIFIC AMERICAN SUPPLEMENT i8 a sepa~
rate and distinct publication from 'I'Hiz SCIENTIFIC AM-
ERICAN, but is uniform therewith in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPLEMLENT Is published weekly, and includes
a very wide range of contents. It presents tbe most re-
cent papers by eminent writers in all the principal de-
partments of Science and the Useful Arts, embracing
Biology, Geology, Mineralogy, Natural History, Geo-
graphy, Archgeology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
, : way Engineering, Mining, Ship Building, Marine En-
: gineering, Photography, Techhnology, Manufacturing
" Industries, Sanitary K Engineering, Agriculture, Horti-
: eulture, Domestic Economy, Biograpby, Medicine, ete.
. A vast amount of fresh and valuable information per-
* taining to these and allied subjects is given, the whole
profusely illustrated with engravings,

The most tmportant Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMLENT, both mailed
for one year for $7.00. Address and remit by postal
order or check,

MUXNN & Co.. 361 Broadway, N. Y,,
: Publishers SCIENTIFIC AMERICAN.
. To loreign Subscribers.—Under the facilities of
the Postal Union.the SCIENTIFIC AMERICAN is now sent
. by post direct from New York, with regularity, to sub-
. scribers in Great Britain. India, Australia, and all other

. British colonies; to France, Austria, Belgium, Germany,
. Russm, and all other European States; Japan. Brazil,
Mexmo and all States of Central and South America.
i Terms, yv_hen sent to foreign countries, Canada excepted,
$4‘ goldi’ for SCIENTIFIC AMERICAN, one year; $9, gold,
| forboth SCIENTIFIC AMERICAN and SUPPLEMENT for
| one year. Thisincludespcstage, #hichwe pay., Remit
I by postalorder or draft to order of
MUNN & CO., 361 Broadway, New York.

\ PRIN TING INKS.

HE “Sclentific American® is primed with CHAS,
ENEU JOHNSON & CO.'s TNK. Tenth and Lom.
bard Sts, Phila., and 47 Rose St., opp. Duaie St., N, Y
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